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Because o f  i nc reas ing  demands f o r  t imber  and changing u t i l i z a t i o n  
p rac t i ces ,  ch ippabl  e res idues a r e  now marketable products. Timber ap- 
p r a i s a l s ,  there fo re ,  should consider  n o t  o n l y  volumes o f  lumber a n t i c -  
pated b u t  a l s o  amounts (weights)  of ch ippab le  res idue  produced when 
processing sa le  t rees .  Some i n fo rma t i on  i s  a v a i l a b l e  on saw-log weight  
and amount o f  ch ippable res idue  produced from t rees  and l ogs  o f  c e r t a i n  
hardwood species (King 1952; Cal lahan and Nacker 1970; Timson 1972; 
P h i l l i p s  1974; P h i l l i p s  e t  a l .  1974), bu t  no i n fo rma t i on  i s  a v a i l a b l e  on 
amount o f  c h i  ppabl e res idue  produced f rom the  merchantable stem o f  
ye l low-pop la r  (L i r iodendron  t u l i p i f e r a  L.). 

Th is  paper repo r t s  p r e d i c t i o n  equations and y i e l d  t ab les  f o r  es- 
t i m a t i n g  chippable residue, bark res idue,  lumber, and sawdust weight  
produced from ye l low-pop la r  sawtimber t r ees .  It a l s o  repo r t s  cub ic -  
f o o t  volumes, board- foot  volumes, and weights o f  t he  main stems. 

PROCEDURE 

A s t r a t i f i e d  random sample o f  47 ye1 low-poplar  sawtimber t r e e s  
was se lec ted  f rom a mountain cove stand of mature, uneven-aged, na tu ra l  
ye l low-pop la r  on t he  Pisgah Nat iona l  Fores t  i n  western North Carol ina.  
S i t e  index (age 50) ranged from 100 t o  110. F i ve  o r  s i x  t r ees  f rom 
each even-inch c l ass  from 12 t o  26 inches and two t r ees  from the  28-inch 
c l ass  were selected.  Sample t r ees  averaged 19.3 inches d.b.h. and 69 
f e e t  t o  an 8 - inch  o r  merchantable top. Means and ranges i n  t r e e  char-  
a c t e r i s t i c s  were: 

I tem and u n i t  o f  measure 

D.b.h. ( inches)  

Mean Range 

19.3 11.7 - 28.4 

To ta l  he igh t  ( f e e t )  11 6 85 - 147 

Height  t o  8 - inch  o r  merchantable t o p  ( f e e t )  69 34 - 102 

Form c lass  83 78 - 91 

Age (years)  70 56 - 99 

This study was conducted by the Southeastern Forest  Experiment S t a t i o n  i n  cooperat ion w i t h  
and through t h e  f i n a n c i a l  assistance o f  the  Range, Timber, and W i l d l i f e  Program Area o f  Region 8 o f  
t h e  Nat ional  Forest  System. F i e l d  personnel were provided by the  Pisgah D i s t r i c t  o f  t h e  Pisgah Na- 
t i o n a l  Forest. Cooperation and assistance were a l s o  received from t h e  Canton Hardwood Lumber Com- 
pany and the  Timberlands D i v i s i o n  o f  Champion I n t e r n a t i o n a l  Corporation. 



i: 

A f t e r  f e l l i n g  and l imbing,  the main stem o f  each sample t r e e  was 
bucked i n t o  merchantable saw logs 8 t o  16 f e e t  long. Saw-log merchant- 
a b i l i t y  was l i m i t e d  by an 8- inch d.i.b, t op  o r  degrading q u a l i t y  i n d i -  
ca tors  such as la rge knots. Saw-log stem top  d. i .b. averaged 9.5 inches. 
Stem mater ia l  above saw-log merchantab i l i t y  t o  a 4-inch d. i .b.  top  was 
classed as pulpwood and a l l  stem mater ia l  from a 4 t o  2 inch d . i  .bs top  
was considered topwood. Maximum and minimum diameters were measured on 
both ends o f  each log, and l o g  length  was recorded. Pulpwood and top- 
wood were weighed i n  the f i e l d ,  and saw logs  were weighed i n d i v i d u a l l y  
before and a f t e r  debarking a t  the sawmill. 

The debarked logs were sawn i n t o  4/4 lumber on a bandsaw. During 
sawing, chippable residue (slabs, edgings, and end t r i m )  from each l o g  
was c o l l e c t e d  and weighed. Lumber was weighed and t a l l i e d  by s ize,  
grade,' and surface measure. Sawdust weight was determined by subtract-  
i ng  the  weight o f  chippable residue and lumber from debarked l o g  weight. 

Moisture content and spec i f i c  g r a v i t y  o f  stemwood and bark were 
determined from disks taken a t  each saw-log bucking p o i n t  and a t  4 and 
2 inches d.i.b. Cross sect ions removed a t  8, 4, and 2 inches d.i.b. 
were used t o  determine bark percent f o r  pulpwood and topwood. Moisture 
content  samples were d r i e d  t o  a constant weight a t  103' C, and the re -  
su l  t s  expressed as a percent of ovendry weight. Spec i f i c  g r a v i t y  i s  
based on green volume and ovendry weight. Weighted values f o r  moisture 
content  and s p e c i f i c  g r a v i t y  of bark and wood were ca l cu la ted  by weight- 
i n g  cross-sect ion values i n  propor t ion  t o  t h e  volume o f  the  component 
they represent. 

Cubic volumes o f  the  saw-log and pulpwood sect ions were computed 
by Smalian's formula: 

stem cubic f o o t  volume ( V )  = ( 
2 

where: V = volume i n  cubic f e e t  

B = area o f  d i sk  from base o f  l o g  i n  square f e e t  

b = area o f  d i sk  from top o f  l o g  i n  square f e e t  

L = length  o f  l o g  i n  f e e t  

To ad jus t  f o r  taper i n  t h e  b u t t  log, i t s  volume was computed by apply ing 
Smalian's formula t o  two sect ions w i t h i n  the  log-- the b u t t  4 f e e t  and the 
remainder, The volumes o f  the  saw-log and pulpwood sect ions were summa- 
r i z e d  t o  determine t r e e  cubic volume. 

Regression equations were developed t o  p r e d i c t  green weight o f  
chippable residue, bark residue, lumber, and sawdust, and the  green 
board-foot volume o f  lumber produced from the saw-log p o r t i o n  o f  the  stem. 
Equations were a lso  developed t o  p r e d i c t  weight and cub ic - foo t  volume of 
t he  main stem t o  8-, 4-, and 2-inch d. i. b. merchantable tops. Independent 
var iab les  examined i n  var ious combinations were d. b. h., merchantable 
height ,  t o t a l  height, and form class.  The va r iab le  D ~ M ~  (d.b.h.' x mer- 
chantable he ight )  accounted f o r  most o f  t he  v a r i a t i o n  associated w i t h  re -  
gression. Component weights were est imated w i t h  the  equation 

'~urnber graded by National Hardwood Lumber Association certified grader. 



where : Y = green weight o r  volume o f  component 

bo ' 4 = regression c o e f f i c i e n t s  

D = diameter a t  breast he ight  i n  inches 

Mh = merchantable height  i n  f e e t  

e = experimental e r r o r  

Since p l o t t i n g s  o f  the  data ind ica ted a heterogeneous variance, a weighted 
model was developed t o  make the variance more near ly  homogeneous and meet 
the basic assumptions o f  regression analys is.  A weight ing f a c t o r  inverse ly  
propor t iona l  t o  the  variance o f  the res idua ls  was developed f o r  each com- 
ponent by Schreuder and Swank's (1971 ) procedure. An average o f  t he  
weighting fac to rs  was computed and app l ied  t o  a l l  p r e d i c t i o n  equations so 
t h a t  component equations would be add i t i ve .  Green weight o r  volume o f  
each component was computed w i t h  equation (2):  

Appropriate c o e f f i c i e n t s  f o r  each t r u e  component were estimated by l e a s t  
squares regression analys is,  and each equation was a l g e b r a i c a l l y  t rans- 
formed back t o  i t s  o r i g i n a l  form. 

RESULTS AND DISCUSSION 

Lumber and Residue Yie lds 

The 47 ye1 low-poplar stems weighed 269,354 pounds. O f  t h i s  amount, 
89 percent was saw-log mater ia l ,  10 percent pulpwood, and 1 percent top- 
wood which was l e f t  w i t h  the crown as logging residue. The saw-log por- 
t i o n  o f  t he  t rees  y ie lded  54 percent lumber, 18 percent chippable residue 
(slabs, edgin s, end t r im) ,  15 percent bark residue, and 13 percent saw- 
dust ( t a b l e  13. The t rees  produced 28,135 board f e e t  o f  414 lumber. 

Table 1.--Lumber t a l l y ,  saw-log-merchantable stem weight, and proportions of lumber, chippable 
residue, bark residue,  and sawdust recovered f o r  ye1 low-poplar sawtimber t r e e s ,  by d. b. h, c lass  

Feet - Number Board f e e t  Pounds - - - - -  - Percent- - - - - - - 
12 43 6 11 7 1,241 4 2 29 17 12 
14 60 6 224 2,202 48 23 16 13 
16 68 6 353 3,063 5 2 20 15 13 
18 66 5 409 3,661 5 1 19 17 13 
20 70 5 595 5,044 5 5 18 15 12 
2 2 76 6 736 6,103 5 5 18 14 13 
24 88 5 1,008 8,232 5 5 17 15 13 
26 77 6 1,130 9,342 56 18 14 12 
28 82 2 1,352 11,623 59 16 12 13 

Study 
average 599 5,099 54 18 15 13 

u ~ e r c h a n t a b l e  height t o  an 8-inch o r  merchantable top (includes a I - foot  stump a1 lowance). 
USaw-log stem weight with bark. 

D.b. h .  
c l a ss  

(inches) 

Average 
merchant ble  

h e i g h t b  

Sample 
trees A 

t a l l  y 

Average 
stem 

weighs 

Average component recovery 

. ~ ~ ~ b ~ ~  C h i ~ ~ a b l e  
residue 

Bark 
residue 

Saw- 
dust  



The proportion of the tree in lumber and mil 1 residue varies with 
tree size (table 1 ) .  Lumber yield increased as tree size increased, 
ranging from 42 percent in 12-inch trees to 59 percent in 28-inch trees. 
Chippable residue decreased as tree size increased and ranged from 29 
percent in small trees to 16 percent in large trees. The portion of the 
saw-log-merchantable stem removed as bark residue during processing 
ranged from 17 percent in small trees to 12 percent in large trees. 
Bark residue includes an estimated 2 to 3 percent wood removed during 
debarking on the rosser-head debarker. Sawdust produced averaged 12  to 
13 percent regardless of t ree size. 

Prediction Equations 

Regression equations developed to predict weight of green lumber, 
chippable residue, bark residue, sawdust, and green 1 umber volume pro- 
duced when processing the saw-log portion of the stem are presented in 
table 2. Also shown in table 2 are equations to predict stem weight 
with and without bark, and bark weight alone as well as stemwood cubic 
volume to an 8-inch, 4-inch, and 2-inch top. The coefficient of deter- 
mination and the standard error of the estimate are shown for each 
equation. Diameter a t  breast height and saw-log-merchantable height 
are tree measurements normally made during timber cruises, and the 
weighted combination of these variables accounted for 97 to 99 percent 
of the variation associated with regression, as indicated by the coef- 
ficients of determination. 

Table 2.--Regression equations fo r  p r e d i c t i n g  green weight o f  lumber, chippable residue, sawdust, and 
bark residue; merchantable stem weight w i t h  and wi thout  bark; and volume o f  stem and lumber o f  
ye l low-poplar  t rees i n  western North Carol ina 

Primary product weight (pounds) 
Chippable res idue Y = 185.56929 + 0.02570 D2Mh 
Bark res idue Y = 85.79319 + 0.02255 D2mh 
Lumber Y = -81.67664 + 0.09688 D2Mh 
Sawdust Y = 32.15269 + 0.02071 D2Mh 

Component 

Lumber volume (board f e e t )  Y = -14.61814 + 0.02085 D2Mh 

Stem weight w i t h  bark (pounds) t o  
8- inch top d. i .b .  Y = 221.83854 + 0.16583 D2F.lh 
4-inch top d. i .b. Y = 529.21459 + 0.17735 D2Mh 
2-inch top  d.i.b. Y = 567.34904 + 0.17721 D2Mh 

Equation 

Stem weight wi thout  bark (pounds) t o  
8- inch top d. i ,b. Y = 136.04534 + 0.14328 02F.lh 
4- inch top d. i .b. Y = 380.65921 + 0.15315 D2mh 
2-inch top d. i .b. Y = 412.20504 + 0.15303 D ~ M ~  

Stem bark weight (pounds) t o  
4- inch top d. i .b. 
2- inch top d. i .b. 

Coe f f i c i en t  
o f  

determination 
( ~ 2  1 

Stem volume wi thout  bark (cubic f e e t )  t o  
8- inch top d. i .b .  Y = 3.51846+ 0.00293 l12Mh 
4- inch top d. i .6 .  Y = 8.22224 + 0.00309 D2Mh 
2-inch top d. i .b .  Y = 8.78961 + 0.00309 D2F.lh 

Standard 
e r r o r  o f  
est imate 

(SY.X) 



Equations were developed f o r  p r e d i c t i n g  weights  o f  pu l  pwood and 
topwood above t he  merchantable saw-log top, b u t  these equat ions a re  n o t  
i n c l  uded i n  t h i  s paper. Pul pwood equat ions were poor p r e d i c t o r s  because 
amount o f  pulpwood above t h e  saw-log t op  v a r i e s  cons iderab ly  due t o  de- 
f e c t s  which s top  saw-log m e r c h a n t a b i l i t y  s h o r t  o f  8 inches. On t he  aver-  
age, t h e r e  were 672 pounds of pulpwood from an 8- t o  4 - inch  top,  o f  which 
17 percen t  was bark. Since weight  and cub ic  volume o f  topwood remain 
n e a r l y  cons tan t  as t r e e  s i z e  increases, as i n d i c a t e d  by t he  s lopes and 
i n t e r c e p t s  i n  t h e  4- and 2 - inch  stem equat ions ( t a b l e  2), topwood regres-  
s i o n  equat ions were a l s o  poor p r e d i c t o r s .  Topwood had an average volume 
o f  about  0.6 cub ic  f oo t  and weighed approx imate ly  34 pounds, o f  which 23 
percen t  was bark.  

Wood P r o ~ e r t i e s  

Wood s p e c i f i c  g r a v i t y  averaged 0.41 2 i n  t he  saw-log p o r t i o n  o f  t he  
stem, 0.428 i n  t h e  pulpwood p o r t i o n ,  and 0.436 i n  t h e  topwood. Weighted 
stemwood s p e c i f i c  g r a v i t y  d i d  n o t  va r y  s i g n i f i c a n t l y  w i t h  t r e e  s i z e  ex- 
cep t  i n  28- inch t rees ,  i n  which s p e c i f i c  g r a v i t y  was 10 percen t  h igher  
than t h e  s tudy average. 

Mo is tu re  con ten t  o f  t he  saw-log p o r t i o n  o f  t h e  main stem averaged 
98 percent ,  pulpwood mo is tu re  con ten t  94 percent ,  and topwood 112 percent .  
Mo is tu re  con ten t ,  l i k e  s p e c i f i c  g r a v i t y ,  d i d  n o t  va ry  s i g n i f i c a n t l y  w i t h  
t r e e  s i z e  except f o r  t h e  28- inch t rees ,  i n  which mo i s tu re  con ten t  o f  t he  
main stem was 5 percent  lower  than t h e  s tudy average. 

Bark s p e c i f i c  g r a v i t y  averaged 0.308, 0.347, and 0.343, respec- 
t i v e l y ,  f o r  t h e  saw-log, pulpwood, and topwood p o r t i o n s  of t he  stem. 
Bark mo i s tu re  con ten t  averaged 114 percent  i n  t he  saw-log p o r t i o n  o f  t he  
stem, 102 percen t  i n  t h e  pulpwood, and 139 percent  i n  t h e  topwood. Bark 
s p e c i f i c  g r a v i t y  and mo is tu re  con ten t  v a r i e d  cons iderab ly ,  b u t  showed no 
t rends w i t h  i nc reas ing  t r e e  s i ze ,  

Weight Factors  

Weight convers ion f ac to r s  based on o r i g i n a l  da ta  were developed f o r  
each d.b.h. c l ass  sampled t o  show how they  vary  w i t h  t r e e  s i z e  ( t a b l e  3 ) .  
Green weight  o f  ch ips  per  board f o o t  o f  lumber produced and green weight 
o f  ch ips  per  cub i c  f o o t  of l o g  i n p u t  bo th  decreased as t r e e  s i z e  i n -  
creased. Weight of ch i ps  per  board f o o t  o f  lumber ranged f rom 3.0 
pounds i n  t he  12- inch t r e e s  t o  1.4 pounds i n  t he  28- inch t r e e s  and aver- 
aged 1.6 pounds ( t a b l e  3 ) .  Green weight  o f  ch ips  per  cub ic  f o o t  o f  wood 
i n p u t  decreased f rom 15.9 pounds i n  smal l  t r ees  t o  10.0 pounds i n  l a r g e  
t r ees  and averaged 10.5 pounds. 

Bark weight  per  board foo t  of lumber decreased from 1.8 pounds per  
board f o o t  i n  12- inch t r ees  t o  1.0 pound per  board f o o t  i n  28- inch t r ees  
and averaged 1.2 pounds per  board foo t  ( t a b l e  3 ) .  Weight o f  sawdust pro-  
duced per  board foo t  of lumber sawn d i d  n o t  d i f f e r  w i t h  t r e e  s i z e  except 
f o r  12- and 14- inch t r ees  which produced 1.3 pounds o f  sawdust per  board 
foo t  compared t o  t he  s tudy  average of 1 .I pounds o f  sawdust per  board 
f o o t .  Since res i due  weight  f ac to r s  vary  w i t h  t r e e  s ize ,  est imates o f  
sawmil 1 res idue  y i e l d s  based on weight  f a c t o r s  must cons ider  t h e  s i z e  and 
d i s t r i b u t i o n  of t h e  t r e e s  being processed. 



Table 3.--Average ye1 low-poplar green weight conversion fac to rs  by t r e e  d.b. h. c lasses  

Feet - - - - -  Pounds/board foot  - - - Pounds/cubic foo t  Board f e e t /  
cubic foot  

12 43 4.4 3.0 1.8 1.3 46.0 15.9 5.2 
14 60 4.7 2.2 1.6 1.3 49 9 13.6 6.1 
16 68 4.5 1.8 1.3 1 . I  47.4 11.4 6.4 
18 66 4.6 1 .7  1.5 1 . 1  47.1 11 .O 6.3 
20 7 0 4.7 1.5 1.3 1 . O  49.1 10.0 6.8 
2 2 7 6 4.6 1 .5  1.2 1.1 48.5 10.0 6.8 
24 88 4.5 1.4 1.2 1 .O  47.7 9.9 6.9 
26 77 4.6 1.4 1.2 1 .O  48.0 9.8 6.9 
28 82 5.0 1.4 1 .O  1.1 53.0 10.0 7.0 

Study 
average 4.6 1.6 1.2 1 .I 48.5 10.5 6.7 

Lumber weight  per  board f oo t  averaged 4.6 pounds and d i d  n o t  d i f f e r  
s i g n i f i c a n t l y  w i t h  t r e e  s i z e  except  i n  28- inch t rees ,  which y i e l d e d  9 per-  
cen t  heav ie r  lumber due t o  h i ghe r  wood s p e c i f i c  g r a v i t y .  Wood green 
weight  averaged 48.5 pounds per  cub i c  f o o t  and d i d  n o t  inc rease  c o n s i s t -  
e n t l y  w i t h  i nc reas ing  t r e e  s i ze .  However, average wood green weight  per 
cub ic  f o o t  was s l i g h t l y  lower  i n  12- inch t r e e s  and s l i g h t l y  h i ghe r  than 
t he  s tudy  average i n  28- inch t r e e s  ( t a b l e  3 ) .  

Lumber recovery f a c t o r  (L.R.F.)a inc reased w i t h  t r e e  s i z e  up t o  20 
inches d.b.h. and then remained r e l a t i v e l y  cons tan t .  The L.R.F. ranged 
f rom 5.2 board f e e t  per  cub i c  f o o t  i n  12- inch t r e e s  t o  7.0 board f ee t  per  
cub ic  f o o t  i n  28-inch t r e e s .  Average L.R.F. f o r  t h e  s tudy  was 6.7 board 
f e e t  per  cub i c  f o o t  ( t a b l e  3 ) .  

Y i e l d  Tables 

P red i c t ed  green weights  o f  ch ippab le  res idue ,  bark res idue ,  sawdust, 
and lumber f o r  t r ees  12 t o  30 inches a r e  presented i n  t a b l e s  4-7 o f  t h e  
Appendix. Pred ic ted  green lumber volume y i e l d s  i n  board f e e t  a re  pre-  
sented i n  Appendix t a b l e  8. Green weight  o f  t he  merchantable stem w i t h  
and w i t h o u t  bark, weight  o f  bark alone, as w e l l  as c u b i c - f o o t  volume o f  
wood i n  t h e  stem t o  an 8- and 4 - inch  t o p  a r e  presented i n  Appendix t a b l e s  
9-15. Est imates o f  pulpwood can be computed by s u b t r a c t i n g  p r e d i c t e d  mer- 
chantable stem weight  t o  an 8 - i nch  t op  f rom p r e d i c t e d  we igh t  t o  a 4 - inch  
t op  f o r  comparable s i zed  t r ees .  

Weight f a c t o r s  and y i e l d  t ab les  presented i n  t h i s  paper should n o t  
be used i n d i s c r i m i n a t e l y  over  t he  range o f  ye l low-pop la r .  D i f f e rences  i n  
green weight  per  cub ic  f o o t  and t r e e  fo rm cou ld  a f f e c t  t h e  p r e c i s i o n  o f  
these data.  For optimum p r e d i c t i n g  performance, these equat ions and 
weight  f a c t o r s  should be a p p l i e d  t o  t imber  o f  t h e  same form and wood prop- 
e r t i e s  which w i l l  be c u t  a t  a  band sawmi l l .  

2~urnber  recovery f a c t o r  i s  t h e  r a t i o  o f  a c t u a l  lumber volume recovered t o  t h e  cub ic  vol-  
ume of t h e  p iece  processed; expressed a s  board f e e t l c u b i c  f o o t .  
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APPENDIX 

Table 4.--Weight of chippable residue from yellow-poplar saw-log-merchantable stem 
to 8-inch d. i .b.  t o y  

~ L L  I Merchantable tree height (number of 16-foot 1 o g s ) y  

-1/~ = 185.56929 + 0.02570 D ~ M ~ .  
a~locked-in area indicates the range of our data. 
y~ncludes  a 1-foot stump allowance. 

U.D.f l .  

(inches) 
6-112 4-112 3 3-112 1-112 5 

~ 4 2 5-112 2-112 6 



Table 5. --Weight o f  bark res idue  from ye1 1 ow-poplar saw-log-merchantabl e stem 
t o  8- inch d.i.b. to$ 

1/~ = 85.79319 + 0.02255 D ~ M ~ .  
U ~ l o c k e d - i n  area ind ica tes  the  range o f  our data.  

3 ~ n c l u d e s  a 1 - foo t  stump allowance. 

Table 6.--Weight o f  sawdust from yel low-poplar  saw-log-merchantable stem 

t o  8- inch d. i .b .  to$ a 

I Merchantable t r e e  he igh t  (number o f  16- foot  1 o g s ) /  

1 / ~  = 32.15269 + 0.02071 D ~ M ~ .  

g ~ l o c k e d - i n  area ind ica tes  the  range o f  our data. 

# ~ n c l v d e s  a 1 - foo t  stump a1 lowance. 



Table 7. --Weight of 4/4 lumber produced from ye1 low-poplar saw-log-merchantabl e stem 
to 8-inch d. i .b. topIlf a 

-1/~ = -81 .67664 + 0.09688 D ~ M ~ .  
?i~locked-in area indicates the range of our data. 
u~nciudes a 1-foot stump a1 lowance. 

Table 8.--Volume of 4/4 lumber produced from yellow-poplar saw-log-merchantable 
stem to 8-inch d.i.b. topl/ 2/ 

UY = -14.61814 + 0.02085 D ~ M ~ .  

"~locked-in area indicates the range of our data. 

y~ncludes a 1-foot stump allowance. 

D.b.h. 
(inches) 

Merchantable tree height (number of 16-foot logs)/ 

6 4-1/2 6-1/2 1-1/2 2-1/2 2 5 5-1/2 3 3-1/2 4 



Tab le  9. - -Yel low-poplar  saw-log stem weight  w i t h  b a r k  t o  8 - i n c h  d . i  .b. t o d  a 

UY = 221.83854 + 0.16583 D ~ M ~ .  
2 / ~ l o c k e d - i n  area i n d i c a t e s  t h e  range o f  ou r  da ta .  

a ~ n c l u d e s  a 1 - foo t  stump a l lowance.  

I/Y = 136.04534 + 0.14328 D ~ M ~ .  

u ~ l o c k e d - i n  area i n d i c a t e s  t h e  range o f  ou r  da ta .  

Tab le  10. - -Yel low-poplar  saw-log sten) w e i ~ h t  w i t h o u t  ba rk  t o  8 - i n c h  d . i . b .  t c p u  21 

#includes a 1 - f o o t  stump a1 lowance. 

- 

D. b. h. 
( i n c h e s )  

Merchantable t r e e  h e i g h t  (number o f  1 6 - f o o t  l o g s ) g  
- 

6-1/2 6 

- 

5 4-1/2 5-112 3-1/2 3 4 2-1/2 

- 

1-1/2 2 



Table 11  .--Yellow-poplar stem weight with bark to 4-inch d.i.b. topp 

uBlocked-in area indicates the range of our data. 

3i~ncludes a 1-foot stump a1 lowance. 

Table 12.--Weight of bark residue from yellow-poplar stem to 4-inch d.i.b. topu a 

D.b.h. 
(inches) 

- - - - - - - - - - - - - - - - - p o u n d s - - - - - - - - - - - - - - - - - - - -  

Merchantable tree height to 8-inch d.i .b. t o p  (number of 16-foot logs)&/ 

12 236 264 291 319 
13 251 263 316 349 

1-1/2 

347 375 403 
382 414 447 480 

2 

14 267 305 343 381 419 457 495 533 571 
15 285 328 372 415 4 5 9 5 0 2  546 589 633 . 677 
16 353 402 452 
17 379 435 491 
18 407 470 533 
19 507 576 
20 545 623 
2 1 586 671 

2-1/2 

502 551 601 650 700 749 799 
547 603 659 715 771 827 883 
595 658 721 783 846 909 971 
646 716 786 856 926 996 1,065 

3 

700 777 855 932 1,010 
757 842 927 1,013 1,098 

2 2 629 722 816 910 1,003 1,097 1,191 
2 3 776 878 980 1,083 1,185 1,287 

1,087 1,165 
1,183 1,269 
1,284 1,378 
1,390 1,492 

3-1/2 

24 831 943 1,054 
25 889 1,010 1,131 

4-1/2 4 

1,166 1,277 1,389 1,500 1,612 
1,252 1,373 1,494 

2 6 1,081 1,211 1,342 1,473 1,604 
2 7 1,154 1,295 1,436 1,577 1,718 
28 7,230 1,381 1,533 1,685 1,836 
2 9 1 , 4 7  1,634 1,796 1,959 
3 0 1,564 1,738 1,912 2,086 2,160 2,435 

1 / ~  = 148.55538 + 0.02419 DZf4h. 

2/~locked-in area indicates the range of our data. 
i/~ncludes a 1-foot stump allowance. 

5 5-1/2 6 6-1/2 



Table 13.- -Yel low-poplar  stem h e i g h t  w i thou t  bark t c  4- inch d . i  . b. t o p u  

t o p  (number o f  16 - foo t  l o g s ) /  

5-112 6 6-1/2 

L / ~  = 380.65921 + 0.15315 D 2 ~ h .  

Z / ~ l o c k e d - i n  area ind ica tes  t h e  range o f  our  data. 

y ~ n c l u d e s  a  1  - foo t  stump a1 lowance. 

Table 14.--Yellow-poplar stem cub ic  volume w i thou t  bark  t o  8 - inch  d . i .b .  t o p u  2' 

1 / ~  = 3.51846 + 0.00293 D 'M~ .  

2 i ~ l o c k e d - i n  area ind ica tes  t h e  range o f  our  data. 

iilncludes a 1 - foo t  stump al lowance. 

D.b.h. 
( i nches)  

Merchantable t r e e  he igh t  (number o f  16 - foo t  1 0 9 s ) ~  

- - - - - - - - - - - - - - - - Cubic feet - - - - - - - - - - - - - - - - - - 

12 21 24 28 3  1  3  4  
13 24 28 32 3  6  4  0  4  4  

6-1/2 6  

45 5  0  55 
52 5  7 6  2  6  7 

14 18 22 27 
15 20 25 31 

1-1/2 

16 28 34 40 1 46 52 58 64 70 1 76 82 

32 36 4 1  
36 41 46 

2  2-1/2 5  3 5-1/2 4-1/2 3-1/2 4  



Table 15.--Yellow-poplar stelr cub ic  volume w i thou t  bark t o  4- inch d . i  .b. t o p  a 

Merchantable t r e e  h e i g h t  t o  8 - inch  d. i .b. t cp  (number o f  16- foo t  l o g s ) z  

u ~ l o c k e d - i n  area ind ica tes  the  range o f  our data. 

3 /~nc ludes  a 1 - foot  stump a1 lowance. 
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